Association of thymidylate kinase activity with pyrimidine deoxyribonucleoside kinase induced by herpes simplex virus.
Thymidine kinase derived from LMTK+ does not exhibit thymidylate kinase activity. However, protein isolated by affinity column chromatography from thymidine kinase-deficient mouse cells (LMTK-) infected by herpes simplex virus type 1 shows thymidylate kinase activity in addition to thymidine kinase and deoxycytidine kinase activities. The virus-induced multifunctional enzyme has a molecular weight of 85,000, whereas the molecular weight of thymidylate kinase from uninfected LMTK- mouse cells is 71,000. The virus-induced enzyme has a Km for thymidine of 0.8 micromolar, and for thymidylate of 25 micromolar, and for thymidylate of 25 micromolar; the ratio of Vmax for thymidylate kinase to thymidine kinase is 1.7. When subjected to isoelectric focusing, thymidylate kinase activity is not separated from thymidine kinase activity, and even though four peaks of activity are observed they have a constant ratio of thymidylate kinase to thymidine kinase activity. The isoelectric points (pI) of these four peaks are 4.8, 5.8, 6.2, and 6.6, respectively. Thymidylate kinase, derived from uninfected cells when subjected to isoelectric focusing, separates into a major component with an isoelectric point at pH 8.2 and a minor component at pH 7.7. Although thymidine and thymidylate kinase activities derived from the virus-infected cells cannot be separated either by affinity column chromatography, glycerol density gradient centrifugation, or isoelectric focusing, there is a differential rate of inactivation when the enzyme is subjected to incubation at 37 degrees, with thymidylate kinase activity being more labile than thymidine kinase activity.